Abstract: Despite the important role played by household production in aggregate economic activity, our knowledge of the cyclical features of this sector is quite limited. This paper studies stylized business cycle properties of household production in four industrialized countries (Canada, US, Germany, and Japan). We employ a dynamic small open economy business cycle model that incorporates a household production sector. We use the model to generate data on home output, hours worked in the home sector, and hours spent in leisure. We find that in each country, home output is more volatile than market output while home sector hours are about as volatile as those in the market sector. In each country, leisure is the least volatile series. Leisure and home hours are countercyclical in all countries and home output is not highly correlated with market output. Home sector variables are generally less persistent than market variables and cross-country correlations related to home production tend to be lower than those of market production. These findings demonstrate that despite well-known structural differences in labor markets, the cyclical features of home sector variables are similar across the countries we consider. JEL Classification: D58, E32, F41.
Introduction
A large part of economic activity occurs in the home. Empirical studies suggest that home production constitutes between 40 and 50 percent of GNP in most industrialized countries.
1 Because of its quantitative importance, an understanding of fluctuations in household production strengthens our understanding of aggregate economic fluctuations. Recognizing this, researchers have incorporated household production into stochastic dynamic business cycle models. This innovation has yielded models that outperform their predecessors in terms of matching several business cycle features. For example, Greenwood, Rogerson, and Wright (GRW, 1995) find that introducing a household production sector into an otherwise standard closed economy business cycle model improves the ability of the model to explain both the volatility of major macroeconomic aggregates and their comovements. Motivated in part by such successes, the application of stochastic dynamic home production models has been widespread. These models have proliferated despite an obvious weakness; time series on home production do not exist. 3 To circumvent the scarcity of relevant data, most researchers employ simplifying assumptions to identify the home productivity shocks in a parameterized dynamic stochastic model. Following the standard business cycle methodology, they then solve and simulate the model to generate artificial data related to market production and home production. For the market series, they are able to evaluate whether the moments of the artificial data are consistent with those of observed data. For the home sector, no observed data is available for a similar evaluation. Researchers report the moments for home sector variables and provide intuition regarding these moments. However, they cannot gauge the extent to which the model generates home sector data consistent with actual economies.
Ingram, Kocherlakota, and Savin (IKS, 1997) develop a complementary approach to deal with the problem of unobservable data. 4 While the two approaches have similarities, the IKS approach is complementary to the standard approach in that it does not rely on simplifying assumptions to identify home sector productivity shocks. Instead IKS use "theory for measurement." Specifically, they use the Euler equations from a dynamic stochastic model with a home production sector to derive a mapping from observable market data to unobservable home sector data. They then calibrate the model to the U.S. economy and use U.S. data on market 1 See Eisner (1988) and Bonke (1992) for empirical evidence on this. Furthermore, Juster and Stafford (1991) find that a typical married US couple spends 25 percent of their time working at home while allocating 33 percent of their time to market activities. Bonke (1995) finds that women allocate as much as 57 percent and men as much as 21 percent of their time to home production. Greenwood, Rogerson, and Wright (1995) document that investment in household capital is larger than in market capital. 2 See also Benhabib, Rogerson, and Wright (1991) , Greenwood and Hercowitz (1991) , Baxter and Jermann (1999) . 3 McGrattan, Rogerson, and Wright (1999) evaluate the impact of fiscal policy, Canova and Ubide (1997) study business cycle transmittion across countries and Parente, Rogerson, and Wright (1999) examine the sources of differences in the standard of living across countries. It is possible to obtain spotty data related to home production activities collected through surveys and time-use diaries. See Juster and Stafford (1991) .
hours, market consumption and output, to derive series for home output, hours spent in home production and hours spent at leisure.
In this paper we use the IKS approach to address several open questions regarding the business cycle properties of the home sector. The first is whether there are similarities in these properties across similar economies. To address this, we document the stylized business cycle features of home production activities in industrialized countries. While the G-7 countries would be the most appropriate set to consider, data limitations require that we restrict attention to Canada, the United States, Germany and Japan. These economies are similar, of course, in levels of industrialization and also have broadly similar business cycle features in observable data. However, there are some well-known structural differences in their labor markets that might lead to different home sector behavior.
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Our results suggest that despite these differences, there are some important similarities in the cyclical properties of home sector variables across the countries we consider. This is true both when we use a common calibration across countries and when we use a country specific calibration. For example, we find that home production is more volatile than market production while the volatility of hours spent in home production is close to that of market hours. Leisure is much less volatile than any other series. In addition, home production variables are less persistent than market variables. Leisure and home hours are both countercyclical while home production has no strong correlation with market production. It may be surprising to find such regularities in these features given that there are some differences in the functioning of labor markets in these countries.
However, while the model does not take the labor market differences into account directly, the observable data from each country should be reflective of these differences. Furthermore, all four countries are well developed market economies and similarities in their cyclical responses to shocks partly reflect this.
The second question we address is whether cyclical fluctuations in the home sector are related across countries. Since there is no other study that compares home sector variables across countries, we provide the first evidence regarding this question. Since home sector output is not tradable, one would expect cross-country correlations for home series to be lower than those for market series. We find that this holds in nearly every case. For home consumption, cross-country correlations are mostly near zero.
Another question is whether home production models are able to replicate business cycle features of household production. This question cannot be answered directly since the actual series are unobservable.
However, we can gauge the extent to which the business cycle properties of home sector data derived in the standard approach are consistent with our data. Since the IKS approach generates series that are informed by the data, this provides an appropriate comparison. We address this question in two ways. First, we consider whether the business cycle properties that we found to be robust across countries arise in the home series generated by other studies. The results suggest that there is considerable consistency between the findings in other studies and the stylized facts we document here. We then consider whether the assumptions used by other studies to identify the home sector shocks are consistent with the moments of our derived shocks. We provide empirical support for some of the assumptions made by the authors to identify shocks in household production; the processes that they assume are largely consistent those that we derive. There are some differences, of course, and these are outlined in the text.
The rest of the paper is organized as follows: in section 2, we present the model and our empirical methodology. In the following sections we provide information about the data sources and model calibration.
Section 5 discusses the results. A brief conclusion and a summary of the results are in section 6.
The Model
Our model is a small open economy version of Benhabib, Rogerson and Wright (BRW, 1991) . There is an infinitely lived representative agent, who derives utility from home produced goods ( nt c ), market produced ( mt c ) goods, and leisure. The agent maximizes the following lifetime utility function The representative agent is endowed in each period with one unit of time which is allocated across production of market goods, production of home goods, and leisure. In the market sector, the agent combines market labor with market capital to produce a final market good. Similarly, in the home (or nonmarket) sector, home labor and capital are combined to produce a final home good. 
Solving for the optimal allocation of consumption across market and home goods and using the constraint that home output and consumption are equal yields the following expression:
Solving for the optimal mix of consumption and leisure leads to:
Using equations (2.2), (2.5), and (2.6) to solve for home hours, leisure and home consumption and functions of observable data gives:
where ( )( )
After calibrating the parameters of the model, these equations with observed market aggregates can be used to generate series for home hours, leisure and home consumption.
These expressions are informative about some properties of the derived series. From (2.7) notice that ρ and m γ have no effect on our imputed leisure series. Also l γ serves only to scale the series upwards and thus will have no effect on the HP-filtered series. The share parameters n α and m α both scale the series upwards and influence the business cycle properties. Specifically these properties will depend parametrically on 1 1
Similarly, from (2.8) the business cycle properties of home hours will not be affected by the parameters outside the parenthesis, ( ) We use only the conditions for the optimal intratemporal allocation of resources in deriving the mapping from observables to unobservables. As such, changes affecting the intertemporal dynamics of the model do not have any impact on our results. Modifications in the law of motion for the capital stock or foreign assets do not affect the mapping between home sector and market sector variables. In particular, we make no use of the net foreign asset accumulation equation in (2.3). As our model differs from the closed economy model in IKS primarily through this expression, our mapping mirrors theirs. The only difference is the inclusion of net exports in the expression for market output in our small open economy setting.
Data
We the IFS and population data drawn from the IFS. We draw labor hours series from the Bulletin of Labor
Statistics of the International Labor Organization (ILO). These series correspond to weekly average hours worked in the non-agricultural activities. Civilian employment data are drawn from the OECD. Total hours worked, n t , is defined as the product of hours worked per week and the employment rate normalized by the weekly time endowment, 168. The data is not subject to any filtering before it is fed into the model.
Parameter Calibration
We use the equations (2.7)-(2.9) and data on market variables (output, consumption, and hours) to generate the series on unobserved nonmarket variables, which are home hours, home consumption, and leisure.
To do this, we need first to calibrate , , , m n m l α α γ γ and ρ . Our benchmark experiment is run with the same parameterization of the model for all the countries. To help in comparing our results with those in IKS, we use their parameterization as a benchmark. We also consider alternative parameter combinations and study the country specific differences in our sensitivity experiments.
The parameter m α is set to 0.28 implying the share of labor income in the market sector is 0.72.
Following BRW and IKS, we assume that the labor input plays a more important role in the home sector than in the market sector and set n α to 0.14. This implies that the share of labor income in the home sector is 0.86.
Following IKS, we assume that m γ is equal to 0.4. It is straightforward to show that
Since sleep is included as leisure, this is a reasonable lower bound on our choice of l γ . We assume that l γ is equal to 0.73, the value chosen by IKS. Panel data on time use suggests that the mean of home hours is about 85% of the mean of market hours. In our data this holds with l γ equal to 0.71.
IKS discuss the implications of alternative values of ρ, which governs the elasticity of substitution between market and home consumption goods, and take an agnostic view about this value. In several studies focusing on the home production, this parameter is assumed to be positive. For example, Gronau (1986) and Eichenbaum and Hansen (1990) provide estimation results suggesting that the two goods are perfect substitutes,
i.e. the value of ρ is equal to 1. IKS study the two particular cases when market and home consumption goods are complements and when the two are substitutes. In their benchmark experiment, the value of ρ is assumed to be 0.5 (the case of substitutes). We employ the same value in our benchmark experiments. However, an implication of this parameterization is that home productivity has fallen sharply since 1980 in the U.S. and
Canada. Since it is hard to identify any evidence of this decline, we also consider the case where ρ is -1.5 (the case of complements). In this case home productivity grows in both countries.
Results

Time series behavior
While our focus in this paper is on the business cycle properties, we begin our discussion by observing the trend behavior of the key market series and each home series implied by our benchmark parameterization. In each panel of figure 1 , the dashed line shows the behavior of market hours, the lighter solid line shows leisure, and the darker solid line shows home hours for the benchmark parameterization. 7 In the U.S. and Canada, home hours have declined with the most notable decrease occurring since 1983. This decline did not occur in Japan and Germany. The different behavior of home hours across these countries in part reflects the behavior of market hours. While market hours increased from 1970 levels in the U.S. and Canada, they have decreased in
Germany and Japan. In the U.S. and Canada, the fall in home hours has been larger than the increase in market hours. As a consequence, leisure has also risen slightly.
Figure 1 also shows that leisure rises in each recession recorded in each of the countries. Since market hours are well known to be procyclical, this suggests that in recessions leisure in part replaces market hours.
However, changes in leisure tend to be smaller than those in market hours during recessions. This requires that home hours also rise during recessions. Though the cyclical behavior of home hours tends to be less pronounced as we discuss later, home hours are typically higher during recessions. Thus, it appears that time out of employment during recessions increases both leisure and home hours.
In each panel of figure 2 the dashed lines show the behavior of market output, the lighter solid line shows market consumption, and the darker solid line shows home consumption for the benchmark parameterization. In the U.S. and Canada, the decrease in home hours has resulted in a decrease in home output.
In Japan and Germany home output has increased. Figure 2 also suggests home consumption is acyclical or weakly procyclical in the each country. In the U.S., home consumption appears acyclical. During the 1969 -1970 , and 1980 recessions, home output increased. In the 1973 -1975 and 1990 consumption fell early in the recession and rose prior to the recession's end. In the 1980-1981 recession, home output fell. In Canada, home hours rose in one recession and were largely unchanged in the other two over this period. In the remaining countries, there is again no clear relationship between market and home sector output.
While the behavior of our home hours and leisure series are independent of ρ (see equations (2.7) and (2.8)), the behavior of home consumption depends critically on ρ. and Canada. In this case, increased market output implies increased production of complementary home output as well.
Stylized Features of Business Cycle Dynamics
We now focus more carefully on the business cycles properties of the major market and home sectors variables in each country. In particular, we study the following features of business cycle fluctuations: volatility as measured by the percentage standard deviation, persistence as measured by the first-order autocorrelation coefficient, and the degree of contemporaneous correlation as measured by the correlation coefficients. Before calculating the moments, we logged and HP filtered all data series. We also provide a detailed comparison of our results with those in the earlier literature that studies the dynamics of the home sector. Table 1 displays the volatility of the major market and home variables relative to that of output. Recall that market variables are the observed data series. Our findings regarding these are similar to findings in a number of other studies and the results are similar across countries. Consumption is less volatile than output and investment is on average three times more volatile than output. The relative volatility of net exports is between the relative volatility of investment and output in all countries except Japan where net exports is the most volatile variable. Market hours are also less volatile than output, and its relative standard deviation is on average close to that of consumption.
Volatility
Our home series (including leisure) are derived from applying the observables to the mapping implied by the model. Thus, they depend on the observed data, our model, and our choice of parameters. For our benchmark parameters, several interesting regularities emerge. Notice first that the volatility of home hours is close to that of market hours in each country while leisure is the least volatile series. The standard deviation of leisure is roughly 8 percent as large as that of output. Home hours in contrast are more than 60 per cent as volatile as output.
The low variability in leisure is partly explained by equation (2.7). Given our parameterization 1 ) and the Solow residuals.
Solow residual series are calculated employing the production functions of the two sectors. 8 To be more specific, the Solow residuals in logarithms are calculated using the following formulas:
In each country, the volatility of home Solow residuals is greater than the volatility of market Solow residuals and greater than the volatility of output, ranging from 1.29 to 2.33.
Our results pertaining to U.S. data series are consistent with the qualitative finding of IKS (1997). For example, they find that home consumption is more volatile than market consumption, that market hours fluctuate about as much as home hours and that leisure is the least volatile series. Moreover, we show that each of these findings hold across all counties in our data suggesting robustness. Quantitatively, our results differ modestly from IKS. They find that the relative standard deviations of market hours and home hours are 0.77 and 0.61 compared to 0.54 and 0.45 in our study. Considering that our market hours series comes from a different source and covers a different time period, moderate differences are unsurprising.
They also find the relative standard deviations of market and home consumption to be 0.43 and 1.01 compared to 0.70 and 1.35 in our study. This disparity arises in part because our consumption series includes both durable and non-durable consumption components, whereas their series includes only non-durable consumption series. Durable consumption goods are known to be two to three times more volatile than nondurable consumption series (see Baxter (1996) ). Its inclusion then increases the volatility of both market and home consumption series.
As mentioned above, studies by BRW, Gomme, Rupert, and Kydland (GKR, 2001) , and Baxter and Jermann (1999) employ closed economy business cycle models with a home production sector and calibrate their models to represent the US economy. They make simplifying assumptions about the process of home productivity shocks, feed these shocks to the model to obtain simulated data series and report the moments of these series. Typically business cycle researchers compare the moments of their generated series with those of observed data to judge whether the model is successful in replicating observed business cycles. In the case of the home sector, such comparisons are made impossible by data limitations. However, by comparing our moments with theirs we are able at least to gauge the extent to which their models replicate the business cycle properties of the data series implied by our model.
As in our data, GKR find that home consumption is more volatile than market consumption. The results by BRW and Baxter and Jermann (1999) also suggest that home hours are about as volatile as market hours. In a related study, Canova and Ubide (1997) simulate a two-country business cycle model augmented with a home production sector. They find that when the model is subjected to only home productivity shocks, the relative volatility of home and market hours are 1.30 and 0.98. When the model is simulated with both market and nonmarket productivity shocks, the relative volatility of home hours is very close to that of market hours. Our results confirm this finding as the average relative standard deviations of market and home hours are 0.61 and 0.62, respectively. Table 2 presents persistence of the series under investigation. The autocorrelation of output is on average 0.84 and it ranges from 0.81 in Germany to 0.89 in US. Market consumption, market hours, investment, and the net exports series are quite persistent as well. Home sector variables seem to be less persistent than the market variables. For example, the autocorrelation of home consumption is significantly less than that of market consumption in all countries. Similarly, hours employed in the home sector exhibit less inertia than those in the market sector in all countries. Leisure is also highly persistent with an average autocorrelation coefficient of 0.74. Table 3 documents the contemporaneous correlations of the major market and nonmarket variables with output. As one would expect, consumption, market hours, and investment are procyclical and the net exports series are countercyclical in all countries. Average labor productivity in the market sector is highly correlated with output (0.80) and the fluctuations in the Solow residuals of the market sector closely follow those in sectoral output (near 1).
Persistence
Comovement
There is little correlation between home consumption (output) and market output. This correlation ranges from a low of -0.13 in Canada to a high of 0.21 in Japan. Home hours series are on average negatively correlated with market output ranging from -.23 in Japan to -.48 in the U.S. The correlation coefficient between leisure and market output does not change much across countries, as leisure is highly countercyclical in all countries with an average correlation of -0.81 with output. Equation (3.8) suggests that there is a positive correlation between leisure and the ratio of market consumption to output. The ratio of market consumption to output is countercyclical in the data. Thus, leisure is negatively correlated with market output.
We also study lead and lag correlations, which are not documented here for space considerations.
Leisure and home hours are both countercyclical at all leads and lags. The correlation between leisure and output is larger than that between home hours and output at all leads and lags in all countries. Also in each country, both home hours and leisure are negatively correlated with market hours. Typically, this correlation is larger (in absolute value) for home consumption. The average contemporaneous correlation between home and market hours is -0.76, and the average contemporaneous correlation between leisure and market hours is -0.72.
From these, we conclude that a decrease in market hours is offset by increases in both leisure and home hours.
However, as discussed previously, the volatility of leisure is quite small in comparison to the volatility of market hours and home hours. Thus in large part, an increase in market hours results in decreased home hours (and vice versa) as displayed in figure 1.
The correlation between home hours is small but differs substantially across countries; it is positive in all countries but Japan. The average correlation between market consumption and home consumption is negative in all countries but ranges from -0.53 in Canada to only -.03 in Germany. This implies that increases in market consumption at times coincide with decreases in home consumption and vice versa. While there is a large positive correlation between home sector output (consumption) and home hours, the correlation between home output and leisure series is negative in all countries.
For the U.S. our results are largely consistent with those in IKS. They find that home consumption is procyclical whereas home hours and leisure series are countercyclical. We also find that home consumption and output is positively correlated (0.03), and home hours are negatively correlated with market output (-0.48). Our leisure series are also negatively correlated with market output (-0.79).
Our findings also confirm the qualitative findings of previous simulation studies. BRW, GKR, and Canova and Ubide find that home hours are highly countercyclical. Baxter and Jermann find home sector output is positively correlated with market output. However, in each paper the correlation is not always large, ranging from .1 to .3 and from .11 to .36. In our findings this ranges from -.13 in Canada to .21 in Japan. Thus while some quantitative differences exist between our results and theirs, this is to be expected given the differences between our approaches and data sets. The finding that the two outputs are not highly correlated largely holds.
Driving Processes
A problem facing researchers who work with dynamic business cycle models including a home sector is that they do not have the requisite data to estimate productivity disturbances for this sector. Hence, they use simplifying assumptions regarding the home productivity shock processes. Our approach allows us to evaluate whether these assumptions are reasonable. We assume that productivity disturbances follow a Markov process Table 5 documents our findings. There are four major results. First, both market and home productivity shocks are highly persistent. The persistence of the home productivity shock ranges from a low of 0.72 in Germany to a high of 0.94 in the U.S. Second, the sectoral feedback coefficient is small in absolute value in all each case. This suggests it is safe to assume that technological spillovers between market and home sectors are mostly negligible. Third, the standard deviation of the home productivity disturbance is two to four times larger than that of the market disturbance. Fourth, the contemporaneous correlation between market and home productivity shocks is large and positive in all countries except Germany.
BRW assume that both the market and home productivity shocks follow the same process for the US.
GRW and Baxter and Jermann employ the same shock processes as those used by BRW. In particular, the persistence coefficient of each shock is equal to 0.95 and the standard deviation of each disturbance is 0.007.
They assume that the correlation between the market and home disturbances is 0.67. Our estimations provide empirical evidence supporting some of these assumptions. We find that the persistence coefficient is around 0.94, which is almost identical to the figure BRW used, for both sectors. The standard deviation of the market disturbance (0.011) in our study, which is only slightly larger than that of BRW (0.007). However, we also find that the volatility of the home disturbance is roughly three times larger than that of the market disturbance. This conflicts with their assumption of equal volatility of disturbances. The correlation between the two disturbance terms is 0.42 in our study. This is roughly 40 percent smaller than the number BRW used. Canova and Ubide (1997) assume that the persistence parameter is 0.84 and the standard deviation is 0.007 for both sectors in their open economy business cycle model. They take the correlation between the sectoral disturbances from the BRW study. The intersectoral spillover term is equal to 0.088 in their study. Our estimations indicate that it is a reasonable assumption to ignore the sectoral spillover term. We conclude that researchers have used reasonable assumptions of home sector productivity shock processes.
Cross-Country Correlations
There has been a large and growing body of research which studies international dynamics of business cycles using stochastic dynamic business cycle models, over the past decade.
10 An important objective of this 9 Our major findings are robust to several alternative specifications which take into account the role of intersectoral and intercountry productivity spillovers. The results of these additional estimations are available upon request. 10 Christodoulakis, Dimelis, and Kollintzas (1995) find that there are important similarities in the time series properties of labor hours across industrialized economies. Backus, Kehoe, and Kydland (1995) find that the volatility of employment research program is to assess the cross-country similarities and differences in business cycle fluctuations. While this research program has paid considerable attention to the comovements in market variables, cross-country dynamics of home sector variables have not been studied due to the data limitations. Since we produce comparable data on unobservable home sector aggregates, we document the similarity of business cycle behavior across countries by studying the contemporaneous cross-country correlations of the major market and home sector variables. Table 4 presents our findings. In most cases, cross-country output correlations are larger than those of consumption correlations. Stochastic dynamic business cycle models are not able to generate this empirical regularity, and this gap between the theory and data is called "the quantity anomaly" by Backus, Kehoe, and Kydland (1995) . Investment correlations are positive and smaller than those of output in most cases.
Fluctuations in market hours tend to be highly correlated across countries, suggesting that the cyclical dynamics in the market sector might have some common features despite the fact there exist major differences in the structural characteristics of labor markets across countries. Net exports have no common pattern: half of the correlations are positive, while the others are negative. Cross-country correlations of the fluctuations in the market Solow residuals are positive in all cases. Correlations of market productivity are often positive, but they are relatively low, and in most cases lower than those of output.
Overall, home sector variable correlations tend to be lower than their market sector counterparts. Since home output is not a tradable good, this is to be expected. We find that correlations of home consumption (output) are smaller than those of both market output and market consumption. Not surprisingly, correlations of home consumption do not exhibit a clear pattern: three of the six correlations are low and negative while others are low and positive. Cross-country correlations of home hours are smaller than those of market hours in all countries. Leisure series exhibit much higher correlation across countries than home hours do, with all correlation pairs positive. Home productivity correlations do not display much regularity, but most correlations are negative. These correlations are lower than those of market productivity in all cases except one (Canada-US). Correlations of the Solow residuals of the home sector are low, and they are lower than those of the market sector.
Sensitivity Analysis
We conduct an extensive sensitivity analysis, which is available upon request. Our principle findings prove to be quite robust. Here we highlight a few items from this analysis. We argue above that the business varies from 0.34 to 1.23 in a sample of major industrialized countries. They explain this large disparity with international differences in labor market experience. Kose, Otrok, and Whiteman (2001) provide a brief survey of the literature, which focuses on the similarities of business cycles across countries. 
Conclusion
Recent empirical studies find that household production activities account for as much as 50 percent of aggregate output in several developed countries. Moreover, recent research suggests that studying the dynamics of business cycles in home production is an important component of the modern business cycles research program. However, comparable time series data on home production activities is not available, since these activities are not observable. Our paper attempts to provide a comprehensive cross-country study of the stylized features of cyclical fluctuations in home production activities using an approach that is complementary to the standard approach.
The results suggest that there are important similarities in the business cycle properties of the home sector across countries. First, we find that home production is more volatile than market production, that market and home sector hours have similar volatility and that leisure is much less volatile than other uses of time in all countries. Second, leisure is highly countercyclical in all countries and home hours are countercyclical in all countries. Third, home production variables exhibit less persistence than market variables. Fourth, we find that home production is not highly correlated with market output. Cross-country correlations related to home production tend to be lower than those of market production for both consumption and hours series.
There are some dimensions along which our results differ from previous studies. For example, our findings suggest that previous studies consistently underestimate the volatility of home sector productivity shocks while overestimating the correlation between home and market sector productivity disturbances. While there are some other minor differences between the features of the home sector business cycles we found and those reported in the previous studies, there are also striking similarities. Because our approach differs importantly from the standard approach, we take this as evidence of the appropriateness of their assumptions and the robustness of some of their results.
The IKS approach that we employ also has similarities with the standard business cycle approach. Both require calibrated dynamic, stochastic business cycle models to generate time series for the home sector. In each case, these series are specific to the model and to the choice of parameters. Reservations regarding the choice of parameters can easily be addressed through sensitivity analysis. We conduct such an analysis and find our results to be robust. Reservations regarding the choice of model are not so easily addressed. When one uses "theory for measurement," the theory used is important. For this reason, we stay close to familiar ground. Our model differs from IKS in a very modest way. IKS in turn builds on a frequently employed theoretical framework. Given this, and given that our results are consistent with the standard approach and consistent across countries, we argue that our exercise provides important and robust insights into the cyclical behavior of home production.
In our model, we do not study the roles of fiscal and monetary policies, which can affect the dynamic interactions between home and market sectors. Moreover, understanding the dynamics of household production is a very useful exercise for less developed countries where home production activities account for a much larger fraction of aggregate output. These are interesting issues which should be explored in future research.
U . S . A . C a n a d a Japan Germany U . S . A . C a n a d a Figure 3 . Home consumption at the benchmark parameterization and ρ =0.5 (darker solid line) and home consumption with ρ =-1.5 (lighter solid line). The mean value is subtracted from each series. Shaded regions represent periods of recession. 
